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(54) IMAGE RECORDING METHOD AND APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep a recording image of 
high image quality regardless of fluctuations of a recording 
material or an exposure recording part. 
SOLUTION: The logarithmic exposure quantities PDX [i] 
corresponding to a plurality of objective densities TD [i] 
are respectively estimated on the basis of the density 
measured values D [n] of respective patches of a test 
chart and logarithmic exposure quantities PD [n] at a time 
of patch exposure recording [see (A)]. Next, interpolation 
coefficients a n [i] yS n [i] are estimated at every sections 
of a calibration LUT for converting logarithmic exposure 
quantity PD to a modulation signal MQ on the basis of the 
logarithmic exposure quantity PD. The deviation of the 
logarithmic exposure quantity TPD [i] and logarithmic 
exposure quantity PDX [i] corresponding to the same 
objective density TD [i] is caused by the fluctuations of a 
recording material or an exposure recording part but the 
coefficients orn, fin are calculated corresponding to 
exposure quantity deviation at every section and the 
conversion characteristics by the calibration LUT are corrected at every section [characteristics 
after correction are shown in (B) by a solid line] and, therefore, the calibration LUT can be 
corrected so that fluctuations are accurately absorbed. 
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[ 0 0 3 7 ] 1 6 f±, A^iXtBHIiT*— ? 

7="— ? t LTU — 1f7*y V^£|S1 8— tH^i-S. it. 

m&j&jaan 6(4, mt^s^'fTotijftx— ?&mm 

-7r4 >vb LT^gTi'-tti^i-S (^Jx.l±V^e y 7>- K«? 

[ 0 0 3 8] U — f-'^U >*SM 8 (4R. G, B(7)U — 
itffl Hi * (cit. £ T giiS L t ^ — & WWn&^n 
£tEI8H-3. 7'n-fe-y^gfi2 014, l/-f7"y> 

i 8X'7EM$&iti~ a-cxmm^mm^rit-mmn 

[ 0 0 3 9] (u-— > :? £T>c/3ffifi£) &(;. u-if 

-¥7° V >9Wl 8 i*9gr>(-ix(t bit- fClSW^—^lKS 
<r>mfttZ$Iki:'n?m?cW.&%V>2 0 6 t^ffijS/i'^^n'C^ 

© „ u—*fy v 8 coji-jtK**^ 2 o 6 14, itn 
ittm&2 o 6 &mf&-tz&ft.^s'afr^'}^>y2 o 
s (-^•*^W(tbn'CfSf«$n'c^o„ /^->'>**2 0 

8</}-iS&li^l4- I — -y-'3ti«S 2 1 0 R, 2 10G, 2 1 
[ 0 0 4 0] U— jt?f- 2 1 0 R(4R^iffig: (f?'l;i(4"6 



8 5nm) <D U— tf-'Tt^fWttj-f 5 Is— V s (LD) 
-C-tS/S^tLT^So it. I — 1 0GI4, LD 
12 LDA^WttJ^ixtU-^jtSr 1 /2<73j£fi<7)lx 
— tfit^aEfti-SKfiSSI^^ (SHG) A»e>flll*S*L 
-Cfciy. SHGA>ibGtO(Sfi (Wx.lf5 3 2 nm) (73 U 

l'5„ [5HS!-. l/-f3tiS21 OBtLDiSHGA'fj 
P^c^n-C^";, SHGri><bB<73jgft ((?'J;tl4'4 7 3 n 
m) (7)U-if Jt^S+m^nS «t 9(1 LD(75|glgiSft^*^ 

ftbntpj. jLfeLDtrftx.-ciif$U'-if&ffl 

[0 0 4 1] i4C^tJ;5t. — -tP^tfK 2 1 0 
R, 210G. 2 1 0BWLD (HI 4 Ti4ff T2 1 
OJ ^Lt^t) 14, LDK7'f/<2 3 24:^LT7' 
■J V^SiJ{iWtfP2 3 0<7?AtB*!'-tf— 1- 2 3 0 ElC^-^^i! 
^mri^S. — if3tjtf.2 1 0 R, 210 G. 210B 

ii7*y >?mw%r>2 3 oic^oTf^KiTS'sij^^nSo 

[0 0 4 2] U — ifjfc/H2 1 0 R. 210G. 210B 

mw- Hf}t#tttnj.<K-i4, = y p< — ^ i/yX2 1 2, 

Tt^PSii L-CCO&^Tt^Tt^PS^- (AOM) 2 1 4 
aSMIUBaB^ftTl^S. 3f[il<75AOM2 1 4l4Sl^iI[Hl 

igii-t-s i eiieiag^ix-cv^ aom K9-r^< 

2 3 4 (S14#BB) lzmffi.£tlX\,^Z> 0 AOMK?^/' 
2 3 4l4Atil^^- h 2 3 0Ei:gI$fttl>5. 
[0 0 4 3] 7° y >-^SiJiJP3! 2 3 0 14. ICiStt*4(-®ft 
sriS7tfa^$-yr-5tJ6CDT-T-n tf<n%ZffltB ^t&tiiJj-t 
5„ r (D^iWf -§-14 AOM K7-f^2 3 4!:A^^ll, 
AOM h'7'f^2 3 4(4, A^l Snt^sSlf-Srl-if-li 
T, AOM 2 1 4 &S*Ifc-r5t&Wi£iJlS£<7)filbff-^-£- 
5S^$-tt, fSlRldW #4: AOM 2 1 4l:A7jfg„ AO 
M K7-f''l 0 0 75>bKJSliS'OgRS')(f fi!A7)$ix5 
i. AOM 2 1 4<n&-S7t^Srt$rBtlKS?f/J|f-§-:cir- 
Ut®§'-?S^f5)!3SL-, ^-"S7c*«K^iS^-f-5 U— ifjt 
ue^7c^^7i s ( / Fffl L-C[l]tfT^^i:5 0 ' n(z J; >) , 
SufCgp-Kim Ct&fe'cn U — "tf-'TcTj^AOM 2 

1 4 A-b\Eiffi3ct L--C#ttti$no„ 

[0 0 4 4] 3 fiOAOM 2 1 4 c/)[n]tJT7c!itiJ(!iJ(::l42F 
S 5 9— 2 1 5 7)*i£tt£iX"C:fc 'J , W-wiy— 2 1 5« 
u— 9-'3tefrftBfPJK-l4, J*5 u > X 2 1 6 RXf-> V > K 'J 
■fti\,\s > X'2 1 7 75*. R, G. BoO&U — if TtCOJtJ-S -h 

l:^*idIJix'i^, it. 3 flc7» y > k y 

>x'2 1 7cA)U--f7tMtBIPJl(C(4?Ky 3'y; 7 -2 18 
7)"ldg^n"Ct5 0 , 3 (13(7) AOM 2 1 4 ^6 (USt 3t i L 
-Cg-^SitB^itt R, G, Bc7)3*:(7)U--7*7t(4, ¥B 
$7-2 1 5 -CSW^il, £UB u >X'2 i 6 &.(» y > 
K y 77 ^ U > X' 2 1 7 ariSi© Lt'f U i 7 - 2 1 8 
<^5WK±<"B5IS1 — cnfiHU.BSfrt^n. *'y =f> 5 7 — 

2 1 8 t-SWJilo. 

[0045] *U3/;7-2 1 S 14 # 'J 5 
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-9 2 3 8 icigsg^tLr , in^My^-^t- 
^ 2 3 8l±, tK y =*VS 9 — ^e— 9 Vy-i^2 4 0£:fr 
LTAffi^tf- r- 2 3 0 ElC^&ftTl^So 
$7-2 1 8 I J 7* V ^9%m$r> 2 3 0 7S>6cO}f ^(Cft i: 

[0046] =r>i 7— 2 1 8 0U— tf-'ft#tti}ffl!]l: 

in eu->X2 2 0. iii^s^n^i-w^-^^— 
seitLttEffl<7)->y v Ky 21, ->y > k 

y^yus 7—2 2 2 anurias Jiitfc*), ->y >-Ky 

#/U$ 7-2 2 2cOU-1fft#}i±S«J(:(i#ry iSL-5. 7- 
2 2 3^EI^ilt^5„ ^My?7-218fg« 

jfLt3$ni/-fjtiif 8 2 ->y>-Ky 

A;H/yX2 2 1 £agi® L, -> y >" 7-2 2 

2, i«Li7-2 2 3t-SHJtl5:tf^^v J > 
^2 08i'6WP 2 2 6 Sr^LTB&*&il:T*-(6ll^Mtti^ 
ft, 7*/^y2 5 2 (E15#BB) j5»e>3l#ffi£;ft,-C^£ 
2 0 8 cOT^iSfi&iJI^ftf-E^tt** 2 2 4 IC.BBJt 

[0 0 4 7) LT, =fV5 7—2 1 8 cOEHfEicff 
oT# ^TtcO.BS^Mig^ll 3^P(lB^|6llr»o-Cji: 

ssft-s- tizx*) ±^7)SfiS^n, ieif-ta-2 24^ 

El 3 ^EP C ^rfi] (r»oT — ^iiig-CfiBii £ ft o 

^2 2 4(cBH*7J5i2}tfSli£ft3,, iS3tiE^SI5 2 0 61: 
£oTM<ttf ; iS7tKI*£ftf-E»W£l-2 2 4l±7°niry 
-Has 2 o— i£^i*£ft, %£^f£^<0&S^T:bft3 ^ 

[0 0 4 8] 4*i/M?^y^2 0 8l;l±, ^y=>>5 7 
-2 1 8^, A9t£ftfcl-'— tf-*3fc& U— tfTtW^fitSH 
co o <b co S&ffiiffiSWR #11" oft#(;:4o-c^5# 
fjg-C-, #y =f>-5 7— 2 1 8 -e'S^^ixfcL- — -fft.fr A 

tt^ftaesi:. t—f3t^ajt5sostyt2 4 

2;J't£lt<bft-Cl^5 0 SOStyf 2 4 2(±tii|)It52 4 
4, A/D^&is (Tta Vf's* /Hr&fs) 2 4 6 4: 
^L-CAtB^/^— h 2 3 0 EICgMsE^ft-tl^S. 7' y > 
^faJfJPgR 2 3 0I±, SOStVt2 4 2*>P)A^jn5 
If ^-I^S^V >tSOS (Start Of Scan) CO? -f 5 V7'4r 
i^L, L- — if3t<"#ls]cD^jfeS(z*5(to^^ff ^-cotij 

[0 0 4 9] EMir^-tJ: ?(:« 7*y >?iMffil£B2 3 0 
!±, C PU 2 3 OA. ROM2 3 0 B, RAM2 3 0 

IfEEPROM, /<^r-; 7'fflJF.!Cig^ £'ft it R A M 
^) 2 3 0D, SLL^Atti^l^— h 2 3 0 E&iixrfc 
'J , " ilbfr^^&ft LTZt^::tM5t£ft"CfSfi££ft"C 
l^-Oo AtiJ^)^— h 2 3 0 E(±, iilf WflsTC 2 2 8 
L-CiUftfttS&n 1 6 tMSHtPo, it, Attl^*' 
-1- 2 3 0 ECllKJSffliffil'eT''-'? (*56^(-^oA^J 
HH*^'— ?) 5rfC1f.i _ -E)fii'i<^"7 u- — ^ * y 2 4 S 



[0 0 5 0] 7"y V^WHlgr-2 3 0I±, iHfffiffl&r<2 2 
8 ^^.L-CKftiaSlfB 1 6^>6K*iffllH^7-*— ? (fCH: 
fffilCfC£tr'<£B<£co&iffi^ScoR, G. BrniM&a 

r-?«r-!7 u-i.^* !) 2 3 OI'MLtSi:, 0 
5 f^-r £ 9 C IC&ffiiBft-r-* (iljfifex-^PS) 
&^SSff fMQtS'lL, AOM V9'('<2 3 4 — fttSf& 
t5, -ftl^J: y , ®*IC&gr. 2 0 6 I: J:51E^W£f~ 

[0 0 5 1 ] SEtt#IS 2 3 0 Dl:l±, fCH^IS 2 3 0 D 
BH07-'-? P S^^^ff#MQi:^mi-57°y s 9 
i\,-j9T y/f-y^ (7°y>?LUT) £ LttSic $ 
■&Z>tiib<r)%zi&?-'—9A'K u— *'7'y v^sfBi 8 T-lHfc 

^HKE^T'li, Wxli>^v ; y2 5 2i: 
h Sft-Cl^StLl&ttfch 1'4^1Hg^Sl7 l cKI§t£ft5 

co^A>ib^*PLfciE^W*4co^(r»ji;-r5 7 , y l 

BHf*7^— ffab&miB fMQ- co^j&£r?T9„ 4*5, -h 
ICteSli # % m co HJ<*KS»J fjp #® C *f jet Lti^. 
[0 0 5 2] 7°y>?LUTI4, Ifer-^PS^St 

7"*—? P D!-^^i-5fc46cO PS-PDAy^r y/f 
— 7* A- (Ji/.T TPS-PD LUTJ irl^9 : El 5&yi 6 # 
M) t, ^Sjt*^-? P S^^SHfi-^MQC^-r 
afcfcCO^r-r y 7'U — ->3 y/V'^Ty^f-y* 
T r*+!iyLUTj i, ^^!^-L. Jhie 2 fl 

lico/u-y yyf-Z/H: J:-5>^^t5 5 l Eico^^-e^ 

3 0D(ri4, PS-PD LUTCO^l^mt^SI-PS-PD 7-'— 

? (^ff$ti^^&Q. 0 :f£»±mi£) Ti^fc^^cofl 

^ftiz#*icit$n-ctiu, 7°v >9 LUTcnftfti. c-t 

4^^>PS-PD LUTi*+ y 7"LUTco^&) (±, 

to^t 'J 7"u — -> a >^i:^g|-c-tT^^'5>o 

[0 0 5 3] 4*5, PS-PD LUT(±*|gWII'fS5ia^7 r 
-^IMffC^LtPotftC, y 7*LUT(t 

iXb^irSi&Ufc^'y LUTl:iot!ilIfflH|f- 
9fi>b^m\m ^-MQ^<n^mer'ff 9 - i!±IS*rS 1 0 to 
?gW:*tlSL-C^-3„ if-. fC^WWiOfltltttfeiL. 
Lf-flffili^tt-ro^y >?LUT5rffll >tIiliffl 

Jjtrl 5 co 5gBj^ (z*ft£: L tl 
[0 0 5 4] ±rc^0PS-PD LUT(0^^1-#tt!±aT^i 

3tS LogEi, K^W^coc. M. Y#feiO?g&)g;^(: 
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gft^roffpSlCtSigLT^S. ft**, ICt83M3:2 3 0 

co fifl ( 1 & * tctt * tl x V ^5 . 
[0 0 5 5] iSf*-r — ^7J*>^-rffiif*("!8^li. Bf 

i££i:li£--r Lt> — ScLTfeib-r, R, G , B^A"t4 s IS1 
- (■fteh&fttf?!'— ) iv^&ftTT-roijffcT'— ? 
rofiSMitfU fC^Uft^T'^mi-^^ gtlPgsSSr^Stt 
ISL *r-^Lfz<ti--5i: , f?'J£ UTEI8 J: 9 ftr-g 

9 i:ftJ: 9 Hf*x — ^rolfii:, gtHPgiSrofClii® 
tifc£^#5fc»<7>iE&iiiffc (tcKtf-m) it-roc, m, y 

[0 0 5 6] 4#^l0OKit«^(-*ttr-i-SPS-PD LUT 
co^&fHtli, ±fcro I tlpgSHtteSr^-t-B ^KSSt 1 - 
Rt/!(#^«rofe^«-^co*t^3t»-ISfe?tg:^t4 
Z^-tmSLT-??)^. Mb Lxm l 0 ir^-TJ; 9 
Ktf'-? P STJs^i-SI^M^itlSSSJtS:^-^ PD^s 
^iESIMW^roiSft&roatSffi £ *tJt£:f=ttt 5 r £ &\ 
aUtx — ? P S co^iSScftSeffl (CTxJi'ilHt^— f 75s 8 t* 
h T-fcixii 0-2 5 5) tlo -ctT 0 ~b r. <k 

IfKit-, fC^«)f4cofiSSt-. fE&tmro*t&fgft 
[0 0 5 7 ] Huifico <£ 9 ^.mUMW-.X'\im\^M% 

@«f jj|g£TD[i] Ry!SlMSTD[i] 
1-o*t^S3t*T PD[i] (±. K^WWcOffSSlcgiJfS 

[i]./3[i] (cii^«ft^5|3:^$^x-c4o l ; , Mattlli, ^ao 

K^-fo^, ^ffJtSRSIf^a [i] . 0 [i] (i, V'J >3* L 
UTro^r-\- y — ->g >- (PftBlifsiifi) f-io-CiiS: 

sff^noo ^^tifanf.^co [i] . 0 [i] (±rt*ri 

[0 0 6 0] Sfc, 7*U >?i(5ij(t!)^r>2 3 OcOROM 2 3 

^*-?75iK-tt$ii-C*sO , yV>5> LUTrodf-v y y u 
— -> 3 XdBgfCli. fttiiico^x h-f--\-— Mffif&x— ? 

CTi LTH l 2 (i^ni-J; iter*, h^-v — V 
2 6 0 5r(^/*-r-Do f xhf-v-HllT-^l, *r ?, 
h^-V— h 2 6 OilCC. M. V 1 2 (liOjiRS 
fiHliS (^5gf^tHSoiBI1;^. aT^^f 262 
<- Jf-;f*$n. t^-ro&;i*tfT--t-o l 2(@ro^ y ^2 



IC^-r 6 ICfiW n CO ft £1 ! C i" 6 PS - PD LUTSrfflt.' 

?f?ro-t\ m\%.=f—v p s^sj-fiiH&Sr. gifr^pcotc 

ftH&i: L"CEiiWf4!-li7tt^i-5/-i46coiC^»^^ 
co|i?tfflco*t^:fil^^;*^< S-t-WJrJSjfeftr 1 -? P D 
&'#5: 5. PS-PD LUTCO^m^i*^ 

^-fPS-PD t-'— ^ ^fCtt^l5:2 3 0 V>\zW&.-tZ>{Xfo*) 

IC. Pi#&©c-& LTPS-PD LUTCO^^itttt&^ibS J; 

[0 0 5 8] — dr-r iJ 7"LUTI±, *+S!clf jfcfiT"'— 
^ PD?r^lSff^-MQ-^^^-r-5 i:|H]B$(-< tE^sW^ro 
*t&S3tfi-3Sfe^get#t±ro^i(j-^, S3fetC^g|5 2 0 6 
roiSttro^ifj^SrKilHt-SfcsbfcKit e>ixX^5. 
JEffJffl-m, Ar-V y ^'LUTco?tS!cSSj , c;*^-c? P D?5> 

b^mm ^-MQ~-<D&fe&vji&i&i-i&\ithm. tun: 
^x-jpi-itti^) T- ^^^^n^m^coatirtST 

D[i] (i{±=&^— ^$rlffiSi|-t-5f?-i- : i=1.2.--.TN0) Id 
*f(ti-'5*!-gcS53fc*TPD[i] (1*14^— ;?^*i-tC^ 

ffficojt»iSj'cft-5Sfe?t/^^id^or, estigT 
d[i] ^^m-rsri-c^^ixs^^is^fi) co9^>, 

TPD[2] ~TPD[TN0-1] ?rig# i: LTlgSSc(TNO-l 
fH) coEPflir^-SiJL^ ^g-EP^SIdiiSffJISRIl^ma [i] , & 
[i] *S:^L % ; g-ERfli*icoSi&!HH4£, &&.ffi&<r>&B 
ffim&$ka[i], p [i] $rffl^T?*co (l) itl- J;oT5£ 

[0 0 5 9] 
[*1 ] 



- (1) 

6 2dk mi&m^(b^m&i-^^miM ieh* i 2s 

Pglc^I'l L/ii: #co 1 2fI^cojt(tfEcofpin7)>!i-i5:-r 
5 J: 9 ti^i6 6ix"CV ^*3[H 1 2 (riot >t, 
=f-1 6 2(CftLfct?-f-|±, ^S;^ (CXIiMXIiY) Ti'i 
#/n->^co&4-, (l-i 2rof5jn?50 i^g-^';/ 

cO?HJ^ u^/u^S Lrt '5, &/<y*f-\±. fltlKfrF'§-cot!c 

co it a ^ tf » a -r © i z ? £ o x «g /i: t - m si tt n a x i * m m -> 

[0 0 6 1 ] Att)73^- K 2 3 0 E(r(ii— 

t!)y>-? 2 5 0 (H5i#H3) 75^i*5c$ jfC^Oo 

h-^-V— 1- 2 6 0^5-fey h$il. -try h$n^^^ 
-Y — h 2 6 0 oo §-/< y f-ooi^)*; 5r&*l SW-JUilj^ L , 

fRij^i^^ffiSr^'y >?mw$T>2 3 o— $f.iji-ro = 7'y > 

9fflffl$b2 3 Oli. A^^n^iiH^jft&'Ml-S^^T* 
^ y — •> 3 >jtW (H5#B8) 5r'(Tot, 7'y>? 
L U Trodf--v y 7" U — •> 3 > Sr'fT ') 0 -t— h dr-V y /l- 
2 5 0n*&W<r>misi®\ , £ s EtV,~*ifcLX\.^, 
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[0062] am) fr^mmmmmtm t lt, 7 

y y^LUTU^t^^f-v V 7 u-->3 v^^ittSI'o 
^T. @l3W7n-ft-h«;#S.UlitSt5 e # 

If u--tr'7y >^gn 1 8ff)-mB$(:I!f§ix6i»(:, 
l/-fV!J V^g|5 1 8(-ir-y K£ixTi^5-7;tfv : >'2 5 

(±1 0«o*fejgB$^(7?J:^(3^W6<Jl^^fT^n5. 
[0 0 6 3] if^f '7/3 0 0fliROM2 3 0BA> 

3 0 2 til, + - MB^SrSlitlE^-rsfE^W 

s&cofi5g(;:*+{t.i-57 V >■? LUTtffl^tf^ + 

Q£AOM K7-f^2 3 4 Cffl^tS. ZftlCfct-;, 3? 
Jtfe^0li2 0 6 li ioT^:* h^-v— hBH^fCi&fffi 

-fe7l^2 0 -C^gfe!l^^<75«>ra^^Tt3noi:, I53tl2 

- h 2 6 0 AM^^n-So ±fC<rj^7 773 0 

0.3 0 2l±*?S0^cOv L ^ h^- + — ME^tiffi^f-*!- 

[0 0 6 4] XT773 04tft, ifffcL-tlTX h^-Y 



— h 2 6 0 7i*>?l— H^ri- !J 7^— ? 2 5 OlctfAettf" 

A-^A^J^-tSo 7,7^3 o 4<7>*iJ^:7i>s : ^$^Ai^ 

h 2 6 OtJ!^— h=5r J ry7'V-^250 |:fA$ix5 
t, Xf 77*3 0 4cDW^75SH^$^-C^7 L y7'3 0 6 
^Wills. y 7*1 — * 2 5 OCWLTfX h 

i££H^-f5» -ntwj;y. y 7u-? 2 5 

0 l±f^ hff-F 2 6 0<75#/-*y^cr>jftgSr#>!r g Sfj 
WdiBiJitU &-;<-y=f-nmi£MT£ii$.D[n] & 7 y v * i&J 
m$K2 3 0— $5i£i-3 0 ftmxT773 0 8t1J, 

K ^ -v y 7i/-? 2 5 o A>bcor^i^?fiil^fiSco|gi*i; ^-7 

l±^T773 1 0^-^f-r-57i ; , fiJ^H^HfcigS- 
ICIiX? -773 0 6 CDS'? , y73 0 6, 3 0 8 £ 

m *) &1- c 

[0 0 6 5] Xf 773 1 Ofli, h=*ir y 71/- 

^ 2 5 0/^btBi*$;H7c#^7^Wji(j£?SiJ^ttD[n] I' 
S^i^T, BlSjggTDU] lC*tJ^^-SStStS!3t*PD 
x[i] £#**£5Ei--5. rcD^»iSjt*PDX [i] i±. 
w— if7y l 8i:^St7 h SixTv^oK^t-t^l- 

ftSril LTioM , fjijx.l±'5fccr) (2) 3:<DmM$:fto ~t 
t-»ft5Ii* ! t't5 (12114 (A) ^#83) 0 
[0 0 6 6] 



PDX[i] = (PD[n]-PD[n+l])/(D[n]-D[-n+l]) 
x (TD[i]-D[n])+ PD[n] 



(2) 



t^7^[n+l] l±, TZ.-ftn'^-y'l-hST-?* l-^-V — h Jh"C 

PD[n] l±, — Mt^S*!^, '<v=f-[n\ (^*t 

fitT-fo5 0 Hi 4 (A) A>ibt)^<b7i>&=t7^, -tfET" 
l±, /<7^[n] (njftl^fflil^ffiDfn] ri*e>'<7^[n+l] <7? 
Sg^I'l^llD [n+1] (*j-ftiS7t*PD[n] 



L-C, Slfr^gTDti] (C*j-cr.-r^*f*Scll7t4PDX 
[i] Srtt^L-C^S. 

[0 0 6 7] 77: CO x f 773 1 2 -Cl±, ^7773 1 0 
"C-**fc*tlSIS^aPDXlcS<5^-C, *+y7LUT 
cn^-ERflfel-, ^tSFaU^a n[l], 0 n[i] wtiS/SS 
i'ilOo an[i], 0n[i]!±, OTi!±"^(0 (3) itd-fco 



an[i] = (ac[i]xPDX[i]+0c[i]- ac[i+l]XPDX[i+l] + /3c[i+l] 

/(T P D [i]-T P D [i+1]) 
(3nli] = (ac[i]x PDX[il+Jc|i]- an[i]XTPD[i] - (3) 



IIL, Qc[i). /3c[i](4*jl?£!S:5ESn-Ci^3$ff5tfiPB^S 
^-Cfc'K Zcn^ffJt«r B ^f-»ac[i]. )3c[i]sr, (3) 
5t(Cj;oT**0 i&ffimrifll&Sfc a n [ i] . ^ n [ i] I^HSf L 
tit-tZb. m&<n (l) iCt^io-CSS-oE^ti] cn 
^^t#t±(±, El 4 (B) i^-.SgU^-C-^i-fttttf^S 

?SBfli-*ti7; Ltt>5„ 
[ 0 0 6 8] |5l-c^gfSit^TD[i] U*ftpi-o*t^S 
)ttTPD[il i*tftSS7tftPDX [i] irTMI^Ct, ^ 



3ticiign2 o 6i7)!f*t±(n^fj)(-$e(gL7:^-ro„ :Jii: 

S(Z^ffJt*P B HM¥5can[i]. J3n[i]&*^, * + y 7 L U 

co^t»)7i?mfe"S< t&iK$n-5 £ oU^- y 7LUT«rtS 

[0 0 6 9] J*:cr> -;73 1 4 7:'(±, ±KtO xf 77" 
3 1 2tS-EP B 1«f-IS€iK-W-L/-_^ffnfFfl#.«i:nn[i]. 

!MfA!5f5iiA7|'&(:!±xf773 l 6-fTfTl, 
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ffl&M a n [i] , (3n [ i] 7Wt5£* flST-ife o tri '^J/Ei" 
-5. 7>f-y7'3 1 6 co^J/E^if - i(iS*"C# 

T-foS*5, ^IxIfiClt^lS 2 3 ODfcfCiiLT^S-r — 
^(7)5K*S, 7t"— K^r-V — * 2 5 OffliJCD^S. Sfc^ 

[0 0 7 0] 1 6t7)^J^t>5^$^^^-S-l^ 

Ii^f77"3 2 O^ftL, X?y^3 1 2"C#EFflfe 
liflt£M* Lfc^B}§F«IH£l&a n[i], /3 n[i] *raffi<"» 

mffi®%& a C [i] , sc[i] ir^A-rs c i x-mmmmiz 

tt^tijELt^ y ^LUT£PS-PD LUTi^tS 
rirlriy, mm9-'—? P SSr^SHf §MQi:fit5 
yOy^LUTtM (ffilE) t5. &*J, _ti£L/i* 
f.^3 10, 3 12, 3 2 Oli*%W<75fflIE#S(-» 

[0 0 7 1 ] St, ^fy^31 4XIWf77 , 3 1 6 
roWS^fSJhf:i-&l:ii- 1 8 T-^tS 

n[i], ^n[i]7iSfiff^HrtfwAS«fc9U) 7'!J>?LU 
T & 5 - i t± If *ifi 3 co ?g icftft: LTV^„ 

[0 0 7 2] •fc<D7-.7- 7^3 2 2 Tit, f^rit L 7* U V 
?LUT«:OKii'5i4>ffltto. ^77*3 1 0«PI» 
4Lia-e, 0t|x.(±'^^ttF B 1^iCan[i], 0n[i]/^fifr5E$EIS 

> h fl- ft T V ^ -5 ^ ^ t1 i ?§ £. L ft A * o t§ ! Z I ± M £ 

^ti^ii, jf-v y — •> 3 >iHH*aasr**Ti--£> 0 

-7f, fab7l>WS^K±Lti§3-|-li, ^?7732 

2 o^J^ds^^n-C*.^ y7'3 0 2tcM l 'J , ^7-yy° 

3 o 2^<d aim {v-7-\*?-\-v<n\%&L, st^n^cft 

PDX&t^&J£tSF.fl<&&a. 0<7)tt^^S^) &m*)& 
-to y 7' 3 2 2 (75£IJ£7}5-h5e£ ft -5 <t , :S r 

-\- y -fv—'y 3 ^/HWKia&^T-Too ±fC<n«fc 5 \z L 

-c^ftiryy LUT75M^f* ctiiE) Kit 

[ 0 0 7 3] ftll^^d-fSo^r-t y 7*U-->3 >/slW 
U El 1 3!z^L/i^-\- 'J 7*u--> a >'^#«LSirS^ 

og^uo^Ti/^fSL^i-a,, + y v-3 v 

Sil!:oi -t ^ffJtiFpfllSS: «n[i], 0 & 
'fTotfsU, ^xf 7 /3 1 3(;feV^'C. ^TBtftFsl 
l&ftn n[i], flnfil^ffi^^n&EFB^^oflA^/i^]^ 



1"5o ±X<n&.F3iz-^>\ l ^XZ%.BM$&Man[i], |3n[l] 
^it^-C-^fc^-e-li^r- 7 7*3 1 7^WU-tZ>l>K £E 
Fal (DmmffliZM a n [ i] , /? n [ i] fimfeT-tfeX th -> tligi 

fazi&W Lt3--v y -7'u-->3 vi^iLUIi la] 
Ii;7f77 , 3 18^ffU GF.f&a, flSrW^HIirg! 
LT7-f y7'3 2 O^Wtf-t&o 
[0 0 7 4] St, -gTi^EH-C-^fflFBm^Qnli], 
Pn[i]l)>mJzT-fi£Xtbr>tztB-&l,Z\±x ; r -yy° 3 1 5 

"jfti^^-g-^^if 6tL, &iz*t y yLUTWf 

$&Mffim&& a n [i] , 0 n[i] Tj^^^^g t ^ 5 - t 
5„ xry73 1 5tli, $ft^t*Fflt?.SCQn[i], 0n[i] 
^tt^-C^/i^'ottt^^HgErai-WU, iSit^'FHfeE 
Fall-S tiS^EK -Cti^:^nt^ffJt*F B H¥.iC a n[i] , 0 
n[ili:I^i^, M^Lfi^W (J-I-Jf) ^(cio-Cf^Bffi 
r B 1«San[i], gn[i]^*»?>. St, jt^^EKI^ 
* ^JS^EF^^if^tiFBlfM&^tt^^HgEF^coStffJM^ 

[0 0 7 5] ^T77317tli, *\ iJ7'LUT(nf 

(HD) ffiXI* 

K— (SD) tfJ|(75Sea5lz+@^i-S4SSl5EFB^C0if^^i 
Wt?.?gCan,0n 75 5 , SSffigBErflW^ffllJ ( + WPgKS«J) I" 
!&m-t&t*ffl<nmBmffliZMan. Pn l;S<3PT£*5 

^$^Xt^-g-!CI4^x-y7°3 2 O^trL-cyy ^d' L 
UT<7>ffr&£rfT5/4 t , ^-x->7'3 1 7^w^A 5 *s:$n 
t if g- ! c I ± , wi IC « 35 E <75 1*1 IPJJ ( c PS -f -5 E <75 B 

mmzMzmmz ^xts^^cnmB^mi^^^^- 

o, 

[0 0 7 6] mt LXm 1 6 (ij?i-J; 0 JSafRERg 

[i] w^^tsrflfSicQnii]. $n[i}AK tmzmmii] 

Pn{i-\}{zm^^Xf^%sMfi"b^\-i\Xl^tzi^. i&U 
ERfl[i] <n^mT^Man[i] t'ik^iz'fU^XBk^-t 

-So 

[0 0 7 7] 

a n[i] = m a x (k X q n[i-l] . C+on[i-l]) 

max( |£?Ertcom*5:^©:liS^ c P75>bft*:{S?ril 
tar*t^I?-t-ifeo 0 ZHizX. 1 ). SgPEW 
[i] co^^t#F B 1{S^on[l]!±. r^-*"5EF H 1[i-l] (75^ 
ff5 tfl FbI Sc o n [ i - 1 ] ! ^ Pjf ^ >r> (S «C k « ^ U t (tt , X I ± ^ 
Jf ? t# FbI m St o n [ i - 1 ] I c ffi ^ ^ & C Sr flD x. t (S ! ; *J PS $ 
iiomt-, 11 1-6 i-S^-C'^-t-iUiSTl^fb^BJlib^.^J: -j 

^tci; CW>±Ctz '> . ^f*Ef|!l : tf4--<o^jtft^ s 
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5; idS-C't-S. #*S. y/3 17.31 9 lilt* 
iff 4 cd |g W ( r *f L T i/ 1 -5 . 
[0 0 7 8] HI 1 5 (C^L/i3--f U yu-->3 v 

sm^a-m, ^tsr B m^a. ewMSrSjnsu, 
y y l u t onftittt&isst 5 z 1 1% fe^tffl— 

i^ri*, PS-PD LUTi: £t>MWi'i?k<ntt$km±A7-'— 9 
PDcoftWtt^ftiyiK^ftS J: ?(-PS-PD LUTGO^&iff 
tt^HS^i"5 - cDStjrtiriM®*:,!: /«£*> 

[0 0 7 9] WtLTll 7 (B) (Ctf-TPS-PD LUT 

m±<r>mm® wmmx.-t®) t^ita^^ 

y? VP : |i 7 (A) #RB) £gtBi-5o Kknx'ry 
7'3 4 2tli, i#^TP Srgifsi LT^ K-flW 
tfv? y so (tf'Jx-li v so = K x y ? ) . 

■y^3 4 4t-ii, K-fr^^^- 7 vsd [zm^^xn 

ifc®7t4co*^:fi LogE» ax Sr^ttJ-fSo Z IS L 

ogE»ax l±, (317 (A) {ZTjk-tX 91-1. MlfeSJtS- 
?lfe?^i* ! lttt£0#tt[tti^±co->-V K— JFUdtliii-aiaia 
t*9T-, •>+ K— gRco*'^-^ vsd lc*tt£:-f 3fffl£GD.££r$l 

„x t L-CtS:^i-5r irT-mtii+S ~ btfX'ZZ. 
[0 0 8 0] ft«)xfi'7'3 4 6-Cli, ±12 f 

tL-CBJl 7 (C) Iz^-C-^-Ti; PS-PD LUT 

S*:<tS^*::*:fiE LogE„ ax d-gnT-S «t 5 dglfMSttS: 
H^Lf-fsli. MICPS-PD LUTW^j&mtSrSI-ilttt 
rti^^/f b^itoii&iftSi 5 rt fbSrfT 0 . ±121- 
PS-PD LUT5rfflV^it^}^l-J;oXt#ibn5*ttSc 
SijtS^— ? P Dris*i-**&8S3fel:rt ; > SWiELogE 

-PD LUTcr>pSliW*rfi7cn|g0^(-x+C£;L-CV^5 o 
[0 0 8 1] PS-PD LUTcn^m^ttcoPSli, 

turn £ 9 l- LT'tT? J; 0 ULtt J:v\, -*-^c^*j, O 

18 (B) (C^-fPS-PD LUT(iJIE!(!!:ST'!i, ^ -y-y' 
3 4ii:Ki>t, IC&W« ! l#ttT-?i:S'J^t < 12 

(§SfDi^/A'D«ax : 11 8 (A) #bb) ar^ffi-t-o. * 
«zfy7'3 4 3tli, ^foiS/^Dmax £r <t L "C > 
-V K— SBigl^DsD 5r*^+o (Wx-liDso = D„ax - 
C) 0 xfy7'3 4 5t-U, -> -\- K— tBiftfjE'Dso l-S<5 
^-CitScEjtfi^WE LogE^ SrJfttii-o,, Z^ifc 

^ft Lo g E«x i±. Bis (a) i-TF-txnz, mm 
jt fi - 56 & is is ft t± <o t $ tt to ± ^ -> -v h'-m-n^-t 



t tcD^S^fljtft^ft^tt LogE M « t LX&7£-tZ>~ 
bXW.lirf-%ZtfrX'2Z>o 

[0 0 8 2] ^Lt. lk<D7.y L y7°3 4 6 T*f±, ±ICt? 

^tbLfctt&iSft&O^fifi LogEnax llS^^X, {?'] 

tLTElis (c) iw^-c-^-f-J; 0 ir. PS-PD LUT 
\c-£Z&mk<»tt$l&%&r — 9 P D (ctstt 5'SjtS<75 

PSLf-fSlc, HirPS-PD LUTro^«1#it?rSt#tt 
db^it ^Ti^dtlti 5J;i ir¥if fb^tr 9 = ±IE40: 
aiCioT'L, PS-PDLUTS:ffll^Sil;,to-Cf#b 

na^ticitjtfflT-'-^ PD^^-r*ticsi7tS7j', **ffi 

LogE»ax ^TlcftiJ|5S$ti.S<75-e, I2#W*4— (OSjtl: 
tm-ktteZ>z.t$:®i!t-rz>~bi>*X'%Z><, ±iE 
LfcPS-PD LUT cORBgl±fi*iS 8 LtP 

[0 0 8 3] ifc, ±f2-C-|±f2^*4<75Mlc3l5t*-|g 
&?IS#t±l-PJil6^-57 : -*-^ (PS-PD f—^Xltft^T-' 
— 9) Srf2te#®2 3 ODlC@^^lif2lSL-C^7^AN 

v^<75ifgffiiJ^MDI-S'5^-Cf2^tt'f4co*f#:ii7tft- 
5§£Liili£4#t4£**> PS-PD ^-^XliftttT-'-^Sr* 
)* • f2l#.-f5=t?l-L-tfcJ;i,\ mt^-^co^ii. 
(SliLTSl 9|-^-TJ:9!w, ^Pff tMQ b Sitl2& 
IR5 2 0 6 £2>mmW&~~<nft ! %.&ftA PDi <nffi%$: 
*i-3tfix — ^Srfflv^. t 1 ^. h^-v— hiSftT-'— ^±t- 
^-y^x ir -5 Sflt&roffi P S x47"Jy#LUTI: 

•y^xcojS^ffl^MDx i:*+©:li:7t*PD x iSrWit^ 

-* v \ -5 y f- r> m & m ^ ft i ^ t@ s -r -5 & ;^ it 1 ^ 
do!t5#tti;o^-ci±tir B ^dJ;o-c**5 r i-c-^fi 

-Cto. ±I24aa(ifS*i : l6co?gBfllc*t-Ci>L-C^5„ z 

cot*ttt^*tLr^;# < ^fiLfiif-g-. sfeVM±*+ltii3 l cffi 
- 5S fe fft !t' ft +£ t> s * *o co 12 #S W f 4 ^ ffl ^ -£> 4i I - <b . 12 

[0 0 8 4] fl:, ±f2-CffeB^ LfcftftT-'-^Uo^-C 
■b, ^fefflil^ • l$S$n/i3tfi-r — ^^rROM 2 3 0 B 
XI±f2lt.^S2 3 0 D(-@^^l^f2tg^o J: ?CLtt 
ff'li: Ltl 2 0 l-^-f <t -5 icftftiPJI^tR 2 5 4 

(?fl^#S) %f5lt. lS?tS:iPi|^2 5 4ia^-C£fS 
fTf4^tO|l7tftSriP.i|^-t-6 Z i T-^PIS^-MQ i fS^cf2 
ISSr. 2 0 61: J; ZiZmttn-^f>%t%i'Mtfc-Bc b cnpj{Mlr* 
*^>, jtfir-'— ? i L-CISTe (XtiTtfir-*-^ ?r1E&f) 
5;iWtiL^. 4'*3 , tftm-m^M 2 5 4 C J; 5I2IS 
^^^tnggjtft(D)I]^(±, (5AJx.li"SOS-tr>-tt- 2 4 2? 
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Will X *) ^UMim-MQt myttZMZTAZ. X SIC^W^^W 

* $ ft/r iE«S^#tt-r- * - 1 T' £ 5. 

[0 0 8 5] ^pft^MQcO#|Mfi£3i30i:#.S[5 

(::3$<^N8fl2{£Sr^LT^3^w^(::(i, 12 l (-^ 
t±5l:. dr-V y yLUTCOffi^jiRilir, ^Pft-SrMQcO 

tiiE-r 5 <t 5 (^^^^i±75 : ^:* ^nfi^sfff fiiE l u 

[0 0 8 6] £7t, l-^-r — hrowr ? hl:ov^ 
ft. El 1 2!-^U^Ul'T 1 j7 MrPSie^ftS t>(7>-C'f± 

[oo87i sc. iimx'itmtftmm^2 o 6 t l-c, 

(aom) CiotSIStS: tt-, fCHrtW-hdiiHSi 
Sr8t3tfC^i-St}|/SSrlS.W Lfcriv -ftCPS^ftS t> 

ItSIi T"f[l«SW iS ft &• SSftfQiTt- -5 ffl ^ 

r t>«tv„ 

[0 0 8 8] 

[^co^m] W-hlftW L7t <fc 9 CI**: 1 ! l &(>'lB*rl 

x.-^xmbivtzditjmmm^^m^xT-^ h^?->m 

-ocn-c-, EIM^f4^iSftK3f£Pco^gJ)!cft fe-f . Sl^SS 

[0 0 8 9] Ig*rfl21C®t05g^(i, St*ig 1 mSgWU 
io^-C - ^Ttft^- ? ^ftfrcO^^ttltt^ffitt^ 
Efs)!:'^! 1 ! L , & tS FaT ft to £ tfc t * t± -r *ft £ ^ o ' ■* 7 / — 



i-s. 

[0 0 9 0] f&3fcJH3fC$t£OS£91li, I#*il2<0$gBJ3i; 

fto "J ^£1" © Z t €rl»-U:-C & 5 . i: ^ 9 a^Srft 

[0 0 9 1] IS*ifi5fC«tC0|gB^I±, fiJttJS 1 cojgB^lr 
^av^T < ^ttr-'-^^fe^W^wffl^SlcfflSU, Hit 

•5<75T% iiea^CApx. HjtftT-*— ^^ro^j^^^ J; 

[0 0 9 2] liters 6 fe«jcD5g^li. !B*JS 1 co§gB^|r 

m IM. £ =& B<t £G I ^ o ^ r €- * l , lift SI5 co ^jg 

[o o 9 3] ffi*:gt7icfico?swi, mxm l WMWI: 

Rff£coffi# (c— §6: LTV ^S.#.(c*Jlt SggjtSHS'JPS^ 
ft. ri>otftfeiffi$!M5if ^irfrS J: ol~Wi&7 f —?&& 

3tffi7)5Ji7C<t:#o r i ~ tfcX'% t^9 

[0094] m^m8tm<nmmu, tnxmi ^wwiz 
acsiPi^ft. Ti^oBj^x-^^^ftw^^tsiai^ 

7>s ft 6 7) > t ?£ o J: 9 BDft^- ^ E-m* f* «r iSS^- 5) co 

[0095] mxm9tm<r)wwn, tn#mi<r>wm~ 

*J^-C. tU^®(tff ^§-co*t|&(g<t, gS5tffiia^gR{- J: etc 

1 1£ •£> J; 9 ic^^t#tt$r^ iOfctb^©ft(t-§-^^#-(*!i 
J; thi^Biftlf -f-4-ltIEU tiiE(4^tti^iiilt(H^-^ffl 
i. ^ T [ST f t ^ s@ it K ^ it o J; 9 : ; L t- co r- , _k K * t ^ 
*Q x . tH ^Sift (f -^^*+«c(I <t K^SWfi -co IS it& t co 
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[o o 9 6] ss#jju otm^mtt. m&i&Knjtw 

^Hi^ffl-S^^T, 1 El J; tiS^ilififeff 

im2) 7ji/?/^7tfi/*=r^<n$>vmmx'ihz>o 

[El 4] u— y-'T'U >^sfRC07"U >-^WjgHig|5, Stf-tro 

[i5] 7'y LUT(Cj;SliftT-*-^A>ib^S®«^ 
~CQ^J&, RVf^ h^"^— HS^IiJ^1S(c£^< 7°y 
V? LUTtDdr-v y/U-^s >cD}gfB&£r^iiS."3-.E!-C' 

[El 6] PS-PD LUTro^^4#t±co— ^l^r^-ritEI-efo 

So 

[El 7] KiSW^cDtttScSft* LogE tf£a?:WW<75 
C, M, Y#feW5gfe)»ggiW|*lte (.%ffe7"—&<n\H 

[El 8 ] mtr-*— #co{tld*f LlC^iiif*Ji'C-^!l,i-'<# 

[i9i m&-r— ^<75Mt, espgp*?#s^i*^ic» 

m<ft\±) co— (? l J&^i"n*El"C'fo5o 

[El 10] llftr-'-? PS&*ttlMr-?PDlct 
SI^-SPS-PD LUTt, l^PSSa**"*"^— ?£.t/fCft 

-5 ' > &IftBfl-r5fci^coia,t:El"C-foSo 

[Eiii] ^r-r y yu- ->3 vLUTco^^ittteco— m 

& 7F~t%$.\M X fr> 5 o 

[Ell 2] -r 7v S ^-v— h co— f^iJ^r^-f-JpffiEl'C'^So 

[0i3] + y 7*u — •> 3 ^iH^WL^co— (ro^r^-r^ 



D-ft-l-t'*)?!, 

[Ell 4] (A) Ht-x. b?-v—h<r>&;<-y^<nm>Mm 

(B) lixtiSclfTtftPDX, T PD^>bC0liffJtiPpl#.S5c 
a, ^COfi^^fftP^-t-SfcACOfHEl-C'foao 

[Ell 5] y ^l- — ->3 >-i^^5itStoftiico0-|J$r^-r 
7B-ft- hT-fo-So 

[Hi 6] y 7f\-uT(n<&n&r$<n>i&&w$i&%i 

[Hi 7] (B) l±PS-PD LUTflflE^Sco — tfil^^l" 
7a-ft-h, (A) 14 (B) miJHC^Si^yv 
vp Rtf-v-v K— Sl3^>-7 vsd nWtii&s&mi-Ztzibn 
I2^m4co!t#t4ft^**-riftEl. (C) l± (B) coMS 
(cJ;-5PS-PD LUTCD^jE&SftW-f Sfc*!>tf>PS-PD LU 
T &&-f&WiX-#)Z>. 

[Ell 8] (B) I4PS-PD LUTmJEt&minitLcnm&Tii 
t7o-f + -K (A) 14 (B) cDtoI(c«fc-5gafniB 
mo™ S0«'>+ K— gpSJ^Dsn cogttJ«rfftWi--5riA 

<nmmr&<nm±6hB : kii-tri%m. (O i* (b) w&i 

gir4 5PS-PD LUTcO{ifE$rfftP^-rsfci6copS-PD L 
UT?rSi"SEl"Cfo-5o 
[Ell 9] "r^h^-Y— h<D'<-y? L <r>»l£mmmfi*<b%!. 

[E12 0] LUTizisBf&T-'— *a*b^jimf 

■f— Wr^ l-^-f- hat&'ffl'J^tl&t/i83t* 

i l l^<SHS<3< 7°y >^ LUTCOdf -V y yu- ~>3 VCO 
[El 2 1 ] gMOSff -5§-MlELUT££tr:7'y yi'LUTI: 

[W-f-COlftB^] 

1 8 u— tfyy >9n 

2 0 6 8jfcfC$$£R 

2 3 0 7*y >9%\WU 

250 yf- h^r^yyu-? 

260 v 1 * h -f" -V — h 

2 6 2 /<y^" 
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[mi] , [ei i 2 ] 






im4] 
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248- 
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7 u — i>. 



234 v 
214- 
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A 0 M 



A OM 4- 

K 5 -f / > 



5 ^ — 
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AMP 
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[I25] 



-(sc«r-»<ps>> 




18- 



PS-PO 
LUT 



RjttEBS 



-206 



.'20 



!®1 



252 



*SHSH> 



i — * taarit) —25Q 
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<i«Bfts> 




B«f r -#«>e(R,G,B) 




[Hi o] 
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[mil] 



[0 14] 



<*t'J-?U--/3VLUT (Calib-LUT) > 



MQ = 2 




O TPDC1] TPD[3] TPDCi] TPDCTNO-1] SttfiSftS 
TPD[2] TPD[4] TPDUU] TPDCTHO] f-j'PD 



= <PD[iO-PDCntl])/(DW-DCnH]> 



as* 



x <TDtU-DW)t PDW 
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